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1 0  INTRODUCTION 

The Operable Unit No 1 (OU 1) water treatment facility located in Building 891 IS 

responsible for treating groundwater collected from the 881 Hillside area The water is 
collected in a french drain located on the 881 hillside and pumped to the influent storage 
tanks located at Building 891 (see Figure 1) Next the water IS treated with an 
ultraviolet (UV) IighUhydrogen peroxide system (for removal of volatile organic 
compounds) and a four step ion exchange (IX) system (for removal of uranium total 
dissolved solids anions and selected metals) After treatment the water is stored in 
one of three effluent storage tanks until laboratory sample results verify that the water 
is acceptable for discharge into the South Interceptor Ditch (SID) 

I 

This report reflects the Building 891 Treatment Facility operations and data that are 
critical for determining optimal operating practices 
that are relevant to the day to day operation and maintenance of the collection system and 
treatment facility will be addressed within this report Future reports will include both 
an operations report and a separate supplementary data report The supplementary data 
report shall include surface water monitoring data groundwater monitoring well data 
and influent water characterization data Only validated data results will be used to 
evaluate these parameters 

Other aspects of the OU1 IM/IRA 

2 0 INFLUENT WATER CHARACTERISTICS 

Influent water for the treatment facility comes from three different sources on the 881 
Hillside These sources include the 881 footing drain the recovery well CWOO1 (located 
upgradient of the french drain) and groundwater intercepted by the french drain 
Water from the footing drain flows by gravity into the french drain mixes with 
groundwater and collectively flows by gravity towards the french drain sump (see 
Figure 2) Recovery well water is pumped directly into the french drain sump and 
mixed with the groundwater/footing drain water The combined water IS then pumped 
from the french drain sump into the treatment system influent tanks Sampling is 
performed at each of the three sources as well as at the influent to the UV system for 
characterization of the influent waters 

2 1  INFLUENT FLOW RATES 

The recovery well pump operated for 15 minutes during the past quarter It was 
estimated (using the pump curve) from this pumping time that approximately 75 
gallons of water were pumped from the recovery well during this penod 

The damage caused by a high volume flowrate event in the late summer of 1993 was 
repaired Flowmeter operations appeared normal at the beginning of this quarter 
was noted however that over a two month period the flowmeter constantly required 
calibration The pipe extension which was utilized for the weir installation had 
undergone minor deflections resulting in variations of the probe readings 
discovered that a 042 deflection caused the inaccurate readings These minute 

It 

It was 
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variations in the depth sensed by the probe cause significant error in the flow 
measurements taken by the equipment rendering data from October November and 
December inaccurate These deflections were likely caused by periodic high flowrate 
events during periods of heavy precipitation 
300 000 gallons of water entered the system from the 881 footing drain during the past 
quarter However these flowrates cannot be verified since the flowmeter will not 
currently hold calibration A work package was issued to install a more rigid pipe 
extension to eliminate these deflections and maintain a constant depth reading 
Installation is expected to take place in February 

It is estimated that approximately 

Installation of magnetic flowmeters on the Building 891 influent and effluent lines is 
nearly complete The data from these flowmeters will be compared to that of the 881 
footing drain flowmeter for future mass balance calculations 

2 2 INFLUENT CONTAMINANTS 

Review of the most recent data from the french drain sump and UV/Peroxide Unit 
indicates no significant change in the levels of contamination Therefore the current 
configuration of the treatment system remains sufficient to handle groundwater from the 
hillside 

3 0 TREATMENT FACILITY PERFORMANCE 

The treatment system performance is measured by various criteria 
treated Contamination destruction or removal efficiency waste generation operating 
costs chemical usage and system reliability Data on these criteria is utilized to modify 
or adjust the system as necessary for optimal performance An operations database 
system is presently under development for computerized data entry of all operational 
information 

Quantity of water 

3 1  QUANTITY OF WATER TREATED 

Approximately 21 0 000 gallons of groundwater were treated at the treatment facility 
during the past quarter Approximately 220 000 gallons of treated effluent were 
released to the South Interceptor Ditch 
groundwater have been processed through the system to date 

Approximately 1 800 000 gallons of 

3 2 WATER FROM OTHER SOURCES 

An estimated 9 000 gallons of decontamination pad water was accepted at the treatment 
facility during the quarter The decontamination pad water requires treatment at 
Building 891 due to low level volatile organics that cannot be processed through the 374 
evaporator 
be processed through the treatment system 

This water currently remains stored in influent tank TK 201 until it can 
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3 3 CONTAMINATION DESTRUCTION/UV SYSTEM AND ION 
EXCHANGE SYSTEM EFFICIENCY SAMPLING 

The primary purpose of sampling inside Building 891 is to determine the proficiency of 
the system for removing target contaminants (uranium metals anions VOCs) The 
information presented in this section provides some insight on the removal efficiency of 
the ion exchange columns and the parameters determining the limiting factor in the 
system 
current quarter This information will be utilized to determine which column is the 
limiting factor in the ion exchange system The manufacturer recommends regeneration 
of the resins at least every 56 500 gallons In the data below (34 000 gallons treated 
since last regeneration of IX#2 IX#3 and IX#4) it is evident that extensive ion 
exchange is still taking place in both IX#3 and IX#4 However it is clear that at this 
point in 56 500 gallon cycle the OH ion concentration facilitated by the IX#4 anion 
exchange is no longer sufficient to counterbalance the H+ concentration in the effluent 
from IXX3 cation exchange The result is an excess of H+ ions in the overall effluent 
from the system driving the pH near or below 6 Therefore a regeneration of at least 
IXX4 must be performed at this time since a pH of 6 9 must be maintained in the 
effluent tanks for discharge This type of information will continue to be used to 
determine factors that can be adjusted to increase the performance of the system 

Due to laboratory turn around times not all data presented will be from the 

3 3 1 ION EXCHANGE COLUMN #1 

IX#1 contains a strong base anion exchange resin which serves to remove uranium from 
the groundwater Influent water contains uranium in the form of a carbonate complex 
(negatively charged) This ion loads on the weak base resin located in the first ion 
exchange column thus removing uranium from the water Unlike the other resins in the 
system this resin is not regenerated A recent sample for total uranium 233 234 
235 238 showed removal efficiency of essentially 100% The results of this sample 
are listed below 

JNFLUENT EFFLUENT 

SAMPLE  # FT10059RG FT10060RG 
DATE July 7 1993 July 7 1993 
RESULT 7 71 k 1 54 pci/l 024 I 2 pci/l 

3 3 2 ION EXCHANGE COLUMN #2 

The IX#2 resin is a weak acid cation exchanger utilized in conjunction with a strong acid 
cation exchanger for the removal of alkalinity and hardness (calcium magnesium 
carbonate and bicarbonate) The removal efficiency for these parameters is not of 
special interest (no ARARs for these parameters) and therefore is not sampled in this 
capacity 
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3 3 3  ION EXCHANGE COLUMN #3 

The IX#3 resin is termed as a strong acid cation exchanger The primary function of 
this column is to remove hardness (Can+ and Mg2+) and metals from the water Sample 
results obtained from the effluent of IX#2 and IX#3 provide valuable information about 
the performance of this resin The following presents data acquired from recent samples 
taken at these locations 

PARAMETER SAMPLE SAMPI E % REMOVAL 

Total Dissolved Solids 
Dissolved Calcium 
Dissolved Magnesium 
Dissolved Potassium 
Dissolved Sodium 
Dissolved Zinc 
Dissolved Strontium 
Dissolved Lithium 

FT10123RG FTl0124RG 
1 1  / I  6 / 9 3  
1x2 EFFLUENT 1x3 EFFLUENT 
pH=3 50 pH=2 9 

1 1 / 1 6 / 9 3  

296 mg/l 
17300 pg/l 
15000 pg/I 
3160 pg/I 
51500 pg/l 

131 pg/I 
13 4 pg/l 

8 4 Pg/l (B) 

64 mg/l 789' 
149 pg/I (B) 99 / 
28 6 pg/1 (U) 99 / 

5840 pg/I 8 9 Yo 

1 1 P9/1 (8) 99  /o 

694 pg/1 (B) 7 8 %  

175 pg/I 

2 6 (U> 809' 

Samples taken after 34 000 gallons of water were treated through rne 
column since the last regeneration of the resins Presented results are 
preliminary not validated All CLP metals were analyzed however 
most results were very close to detection limits and therefore were not 
useful in this analysis 

( B ) Less than method detection limit but greater than or equal to instrument 
detection limit 

( U ) Parameter not detected at specified value 

The reduction of pH through IXt3 from 3 5 to 2 9 indicates that the H+ exchange is 
indeed taking place This is supported by the removal efficiency (about 90h) 
demonstrated in the above data It is currently assumed that the IXt3 effluent zinc 
result is erroneous (since this is a divalent cation would be expected to be exchanged in a 
similar fashion as other divalents) and should not be used in evaluating the zinc removal 
efficiency Although this value is still within ARAR the source of the inconsistency 
must be identified to eliminate future problems When further data at these locations 
have been acquired a more extensive evaluation can be made 
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3 3 4  ION EXCHANGE COLUMN #4 

The lX#4 resin is a weak base anion exchange resin The primary function of this resin 
is to remove anions (such as chloride sulfate nitrate/nitrite etc) from the water 
Data on the removal efficiency of IX#4 IS obtained in a similar manner as described for 
the other IX locations Samples are taken from the effluent of IX#3 and IX#4 to observe 
the loading of anions on the resin bed Note that the IXg4 effluent is the overall effluent 
from the treatment system The following summarizes a recent sample result 

PARAMETER FT10124RG FTl0125RG APAR 
1 1  / 1 6 / 9 3  11 / I  6 / 9 3  
1x3 EFFLUENT 1x4 EFFLUENT 
pH=2 9 pH=6 1 

Chloride 102 mg/l 4 2 mg/l 250 mg/l 
Sulfate 45 7 mg/l 5 0 mg/l (U) 250 mg/l 
Total Dissolved Solids 64 mg/l 35 mg/l 400 mg/l 

Samples taken after 34000 gallons of water were treated through the 
column since the last regeneration of the resins Results are 
preliminary not validated 

( U ) Parameter not detected at specified value 

3 4  CHEMICAL USAGE 

Hydrochloric acid is utilized in the ion exchange system for regeneration of resins in 
IX#2 (weak acid cation exchanger) and IX#3 (strong acid cation exchanger) 
in 1x84 (weak base anion exchanger) is regenerated with sodium hydroxide 

The resin 

A total of 644 gallons of hydrochloric acid and 387 gallons of sodium hydroxide were 
used for regeneration and neutralization activities Approximately 7 gallons of hydrogen 
peroxide were used for the UV/Peroxide destruction unit Shipments of acid and caustic 
were received in December The cost for the two shipments total approximately 
$2 200 Some problems were experienced with a shortage of hydrochloric acid through 
commercial vendors Most vendors could not supply the amount of acid needed It is 
unknown at this time whether this problem may be experienced in the future 

3 5  WASTE GENERATION 

Waste generated at the treatment facility includes sock filters and neutralized 
regenerant water Less than one 55 gallon drum of sock filters has been generated in 21 
months of operation 
T 210 (31 000 gallons) were sent to the 374 evaporator for processing 

Eight tanker truck loads of neutralized regenerant water from Tank 
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The eight listed D codes for the neutralized regenerant water were removed by EG&G 
Waste Technical Support based on sample analysis that were taken from the 
neutralization tank 

3 6  OPERATING COSTS 

Subcontracted operating costs for this quarter totaled approximately $48 000 These 
costs include chemical purchases spare parts labor and document preparation 

3 7 MAINTENANCE 

The following maintenance was performed during the October through December 
operating period 

Relocation of valves on the ion exchange system was completed This relocation 
was necessary in order to calibrate conductivity and pH probes in a timely 
fashion Previously it was necessary to drain ion exchange vessels to perform 
some calibrations 

A backpressure valve was replaced on the acid regeneration skid 

Brass tags were prepared for labeling of valves Approximately 80Y of the 
valves in the system are now properly labeled per plant standards 

The leak detection system was restored to full operational status (the system had 
been partially damaged by a lightning strike) 

The gamma detection system computer was moved into the office area in 
preparation for future plans to monitor the gamma detection and gas 
chromatograph operations from the office 

The phone jack for modem connection to the gas chromatograph computer was 
installed 

The conductivity controller for ion exchange IXg2 was replaced 

The 881 footing drain solar panel was installed and achieved operability status 

Additional support crossbracing was installed on the ion exchange system 
regeneration piping 

An engineering work request was generated to develop a more stable installation 
mechanism for the 881 footing drain flowmeter The design was completed and 
parts are due to be delivered in February for installation 
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3 8 SYSTEM OPTIMIZATION 

A test plan was developed to provide additional system testing and optimization on the 
treatment system The goal of this testing is to more accurately determine current 
system performance and predict system performance at higher contaminant levels 
Results may also provide information on streamlined operations 
begin in February 1994 

Data collection will be 

4 0 ENVIRONMENTAL COMPLIANCE/EFFLUENT TANK SAMPLING 

Each effluent tank is sampled and analyzed prior to discharge During the past quarter 
two effluent tanks (TK 206 and TK 207) were discharged (approximately 220 000 
gallons) into the south interceptor ditch All parameters were below ARAR for these 
tanks 

5 0 REPORTS AND CORRESPONDENCE 

The Scientific Notebook Plan was completed for system optimization activities at 
Operable Unit #1 
optimization work at the OU1 treatment facility 

This plan outlines the format to be utilized for documenting 

Standard Operating Procedures have been prepared and are currently under review 

An 881 Footing Drain Report comparing ARARs to the analytical results is currently 
being developed 

A letter was received from Waste Guidance removing listed D codes 

6 0 ANTICIPATED OPERATIONS FOR NEXT QUARTER 

Normal operations will continue through March 
flowrates may be experienced at the end of March Increased hours of operation may be 
necessary to keep pace with the spring flowrates 

It is expected that increased influent 

The delivery of the gas chromatograph has been delayed due to optimization testing of the 
unit by the vendor Some problems obtaining reproduceability have now been resolved 
In addition Environmental Operations Management is working with support 
organizations to resolve health and safety issues It is expected that the unit will be 
installed by the end of February 

7 0 SUMMARMCONCLUSIONS 

The volume of water treated at the plant during the past quarter remained somewhat low 
It is expected that increased flows will be experienced in late March Approximately 
1 800 000 gallons of water have been treated to date at the treatment facility 
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An 881 Footing Drain Report comparing ARARs to the analytical results IS currently 
being developed by the Environmental Science and Engineering Division 
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Date Parameter 

4/29/93 Gross alpha 
Gross Beta 
Ur 233 234 
Ur 235 
Ur 238 
Sr 89 90 
Pu 239 240 
Am 241 
Cs 137 
Tritium 

611 1/93 Gross alpha 
Gross Beta 

Ur 233 234 
Ur 235 
Ur 238 
Sr 89 90 
Pu 239 240 
Am 241 
Cs 137 
Tritium 

7/7/93 Gross alpha 

Gross Beta 
Ur 233 234 
Uf 235 
Ur 238 
Sr 89 90 
PU 239 240 
Am 241 
CS 137 
Tritium 

- 

ION EXCHANGE COLUMN NUMBER I EFFICIENCY 

ALL VALUES IN PCWL 

N S  NOTSAMPLED 

Inf Result 

6 199 
4 351 
Ns 
NS 
Ns 

0 071 

( 002 1 
0 002 

( 134) 
127 

3 607 
4 096 
Ns 
Ns 
Ns 

0 103 

( 0171 
0 001 
( 036) 
31 97 

4 4  
23 
4 3  
0 1 1  
3 3  

( 013) 
0 002 
0 002 

( 111 
140 

Inf error 

2 082 
1 022 

0 157 
0 002 
0 005 
0 108 
152 723 

1754 
0 814 

0 199 
0 033 
0 004 
0 153 
146 216 

21 
15 
0 78 
0 1 1  
0 65 
0 15 
0 003 
0 004 
0 1  
150 

Eff Result Eff error 

0 212 1178 
3 736 0 906 
Ns 
ts 
Ns 
0 02 
0 003 

( 001) 
( 085) 
54 08 

0 19 
0 005 
0 004 
0 097 
148 392 

( 1 155) 
3 455 
Ns 
Ns 
Ns 

0 147 
0 023 
0 001 
0 043 
177 

0 16 
15 

( 047) 
0 

0 023 
0 076 

( 001) 
0 

0 007 
250 

157 
0 757 

0 202 
0 046 
0 003 
0 117 
155.31 

14 
12 

0 0936 
0 056 
0 047 
0 11 
0 004 
0 003 
0 099 
160 
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GROUND WATER MONITORING WELL PARAMETERS 
JUNE THROUGH SEPTEMBER 

The three wells located at or near the western termination of the french drain continue to 
demonstrate some parameters above ARAR Volatile organic compounds (VOCs) that have ARARs 
were detected (Toluene = 35 pg/l Tetrachloroethene = 1 pg/l Trichloroethene = 1 pg/I) at 
limits well below treatment requirements in several locations The contamination found in 
these wells is being evaluated and will be presented in the OU1 Phase Ill Remedial Investigation 
Report 

The following data represent contaminants exceeding ARARs at the french drain monitoring well 
locations 

YEuA DATE PARAMFTFR RESULT ARAR 
10492+ 6 / 1 1 / 9 3 Gross Alpha 26 pci/l 15 pci/l 

6 / 1 1 /9 3 Selenium 682 pg/l 10 pg/l 
6/1 1 /93 Sulfate 360 mg/l 250 mg/l 
6/1 1/93 TDS 1100 mg/l 400 mg/l 
9/23/93 Sulfate 320 mg/l 250 mg/l 
9/23/93 TDS 1100 mg/l 400 mg/l 

10592+ 6/1 7/93 Sulfate 340 mg/l 250 mg/l 
6/17/93 TDS 1200 mg/l 400 mg/l 
6/ 1 7/9 3 Selenium 164 pg/I 10 pg/I 
9/23/93 Sulfate 350 mg/l 250 mg/l 
9/23/93 TDS 1200 mg/l 400 mg/l 

10692+ 6/1 1 /93 Gross Alpha 18 pci/l 15 pci/l 
6/1 1/93 Sulfate 440 mg/l 250 mg/l 
6/1 1/93 TDS 1200 mg/l 400 mg/l 
9/23/93 Sulfate 340 mg/l 250 mg/l 
9/23/93 TDS 1300 mg/l 400 mg/l 

10992 6/1 1 /93 Nitrate/Nitrite 30 mg/l 10 mg/l 
9/22/9 3 Nitrate/Nitrite 24 mg/l 10 mg/l 

35691 9/1 5/93 GrossAlpha 35 pci/l 15 pci/l 

45391 9/22/93 TDS 460 mg/l 400 mg/l 

Spiked recovery not within control limits for this parameter 
+ These wells located near or beyond the western termination of the french drain 
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Enclosure 2 

Operable Umt Number 1 881 Hillside 
IM/IRA Collectton Well 
Descnpbon of Actlvities 

The collection well is located within Individual Hazardous Substance Site (IHSS) 119 1 upgradient 
of the French dram EG&G personnel were unable to collect water from the collecoon well in 
October and November 1993 It was assumed at that tlme that samples could not be obtamed 
because of insufficient ground water in the area of the well This condition had occurred on 
previous occasions Data suggested that sufficient ground water was avslllable in December 1993 
however it was dscovered that the sample hydrant would not produce any water 

It was detemned in January 1994 that the well pump was operattonal but the underground hne 
whch transfers water from the well to the collechon well vault was broken It is beheved that 
the hne and well had been damaged by movement (1 e possible slumping) of the hillside 

A system 1s being designed to bnng water to the top of the collection well Water will be routed to 
the collemon vault above ground using double continment pipe This modification was 
detemned to be the most effective course of acbon for the following reasons 

The collecbon well is located in an IHSS and excavmon to fix the underground line could 
create addihonal health and safety concerns This concern has been emphasized because the 
collection well is near the plutonium hot spot whch was discovered after the collecbon 
well was installed 

Excavatton in the area of the well could provoke further movement of the hillside and the 

Replacement of the underground hne would be a more costly and time consurmng project 
than the proposed modificauon 

same problem could occur agam and the well would agam be damaged 2 

The parts to modify and fix the collectton well have been ordered and current labor resources can be 
utilized once the parts are received The exlsbng underground line will be abandoned and no 
extraneous health and safety requirements wlll be needed to perform the modification The current 
schedule for completion of the new hne is May 2 1994 dependent on receiving the ordered parts 
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